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Questionnaires were sent to 264 private practitioners in Hon(
Kong. Of the 67 (27.2%) doctors who returned the questionnaire, 4
doctors were found to be in private practice.
Six* of. the 42 private practitioners were computer users who,
when contrasted with the non-users, were younger, held an optimistic
view toward computerization, and have a smaller percentage of monthly
settlement by cash.
A cluster analysis was done to segment the doctors into three
groups on the basis of benefits sought from computer. After review-
ing the demographic and psychographic attributes of these three
groups, we named them (a) the Medical Information Seekers, (b) the
Pragmatists, and (c) the Efficiency Seekers respectively.
Finally, recommendations based on the research findings were
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1CHAPTER I
INTRODUCTION
Recently there has been a considerable growth in the use of
small data processing systems by the public at large. This personal
computing movement has paralleled the marked drop in price of these
systems and has generated a whole new industry catering to hobbyists,
small. businessmen, and remarkably, children. This activity, which is
leading to growing public sophistication and confidence with comput-
ing technology, is expected to affect the expectations of knowledge-
able people such as doctors.
We are at present in a period when many health care profes-
sionals may seriously contemplate application of these systems for
administrative as well as medical information management activities
in routine daily practice. The justification for such applications
initially rests with automation of time-tested manual procedures,
such as patient registration, scheduling, billing, and accounts
receivable. However, with a growing mass of medical information
being collected in patients', medical records and with escalating
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public concerns with quality of care, peer review, and the continu-
ing spectre of litigation, physicians can be expected to embrace more
rational methods of information management.
1.1. The Computer in Private Practice
Private practitioners today are faced with the beginning of an
information revolution in the form of computing. The micro-computer
offers the chance of flexible computing, tailored to the individual
user, provided that the appropriate programs are written.
The early development of private practice computing has been
fragmented: individual applications often developed along the require-
ments of different practices. At present, sophisticated software
packages specially designed for private practitioners are commercial-
ly available (such as the Patient-Info system developed by a local
software house). Office functions such as accounting, word
processing, and electronic mailing have already been on the market
for a long time.
Unfortunately, the automated medical recording system is still
not very popular. One of the possible reasons is that such systems
require the physician to enter the medical data directly, and the
information is usually, coded. Perhaps more flexible systems in the
future will adapt more readily to individual medical practices, and
with the capability to store records in their original English
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instead of special coding.
Apart from printing repeated prescriptions, storing basic
patient information, and performing office administration work at the
present time, the computer is envisaged to be developed into complete
networks that enable a private practice to plug into the wider
medical. community. A private practitioner could then, for instance,
receive up-to-the-minute information on the progress of his patients
in hospital.
1.2. Development in Hong Kong
Even though some physicians in Hong Kong are interested in
computerized- medical record systems, the development in this area has
been minimal so far. According to Dr. Freddie Lau, Business Manager
of the Hong Kong College of General Practitioners (HKCGP), only a
handful of practitioners in Hong Kong used computers in their
clinics. However, there has been a growing interest among members of
the College. In view of this growing interest, the College has held
several symposiums on micro-computer applications in private
practice. These symposiums were well received by its members.
One of the barriers that have kept doctors from using computers
is the lack of suitable software and the time needed to set up the
system. While amateur software developers are not in a position of
ieveloping medical record systems for various reasons, computer
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vendors and software houses in Hong Kong are not actively involved in
developing software packages for doctors in private practice. The
only mentionable event so far is a patient. information program deve-
loped by System-Pro Business Computer Solutions Ltd. The program,
which is relatively primitive, allows a doctor to record the
patient's personal data and information on each consultation. The
patient's file can either be retrieved by patient number or by name.
It also allows the doctor to print out sick-leave slips and official
receipts, etc. Some simple statistics are also available.
The HKCGP has proposed to standardize the format for taking
medical history by providing printed history forms. If successful,
this may be a first step towards a standard computer medical record
system in the future. -Other than this, the HKCGP is in the process
of contacting computer vendors who might be interested in developing
software packages for private practitioners.
In our preliminary study, we found that there were several
factors that doctors were concerned about computerization. The first
factor is the cost installing a personal computer system may cost
from HK$3,000 to. HK$50,000. Secondly, doctors have limited spare
time. There are also other things that a doctor has to attend to
besides consultation, such as managing his office, staying abreast
with current medical advancements, etc. To set up a computer system
may take up more time than they can afford. Thirdly, there was no
trained personnel to handle the computer system in the clinic.
5In spite of the above, computerization can still be of immense
value in areas such as patient medical records and drug idiosyncra-
sies. It is estimated that a physician.may have accumulated some
20,000 to 50,000 patient files within 10 years of practice, with
about 50 to 70 visits per day. A computerized patient record system
can provide fast and accurate record retrieval which is especially
helpful when the patient does not bring along his/her registration
card containing the record number.
Besides patient records, information on drug interactions is
also one of the data that doctors would like to make handy.
Furthermore, quick references to medical data, to information such as
government regulations, or to hospital schedules also'proved to be
desirable. Other desired ancillary features are inventory control on
pharmaceutical and office supplies, accounting/bookkeeping, and word
processing.
Based on these preliminary findings, we proceeded to investi-




This survey aims to:
(a) Elicit attitude valences toward standardizing medical notations,
medical records and the time lapse after which a patient record
is rendered inactive (the inactive period)
(b) Understand the current usage of computers in private practices
(c) Understand the need for computerization among current non-users
and to investigate their buying potential
(d) Differentiate users and non-users on the basis of benefits
sought, psychographics and demographics
(e) Segment the medical computing. market on the basis of benefits
sought by private practitioners, and to describe the demographic
and psychographic characteristics of each segment.
1.4. Significance of The Research
We believe that this is the first large-scale study on the medi-
cal software market in Hong Kong. Being conducted as a pioneer study
in the rapidly growing software business, this research is expected
to have such effect as arousing the interest of other researchers in
this area.
In addition, we hope that the study will provide useful
information for computer vendors in developing specific marketing
strategies for the health care market.,
71.5. Organization of the Report
The first chapter gives a state-of-the-art overview on the deve-
lopments in the field of medical computing, both overseas and local.
Knowing that there is a growing interest in the use of computer in
private practices here in Hong Kong, we are interested in exploring
the market opportunities that are open to computer vendors.
Following the introductory chapter, the framework or the
methodology of the. research is given. Then, Chapter III describes
the profile of the respondents in terms of their demographics and
their attitudes toward the standardization of medical notations, the
format for taking medical history, and the time-lapse after which a
patient's record is deemed inactive (the inactive period).
Next, the respondents are categorized as computer users and
non-users. The profile for each category is described and the two
groups are contrasted in terms of their demography, psychography and
benefits sought.
Chapter V gives an account of the results from our market
segmentation analysis. The market is found to comprise three seg-
ments: the Medical Information Seekers, the Pragmatists, and the
Efficiency Seekers.
The final chapter, Chapter VI, discusses the market potential
revealed by our research. Here we evaluate these potentials and give
8
recommendations as to how a computer vendor should market to the
private practitioners. Physicians are also given advice on software
and hardware selection. Lastly, suggestions are given to researchers
who would like to conduct a similar study in the future.
9CHAPTER II
RESEARCH METHODOLOGY
This survey proposes to be an exploratory study on the atti-
tudes of private practitioners toward computerizing their medical
record systems. The majority of information was obtained through a
mail survey sent out to private practitioners in Hong Kong. In
addition, this study is. backed by extensive literature review and
in-depth personal interviews with both private practitioners and
software houses.
2.1. Sources of Information
Information was obtained from the following four sources:
(a) Literature review
An intensive literature survey was carried out in order to
collect secondary information for questionnaire desiqn and the
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analysis of findings. The scope of the literature search was
limited to publications relating to survey research design,
attitude measurement, and the use of computerized medical record
system in private practices.
(b) Annual reports
Various statistical data needed for sampling design were obtain-
ed from the 1984-85 Annual Report of the Medical and Health
Department (MHD), the third edition of the Medical Directory of
Hong Kong published by the Federation of Medical Societies of
Hong Kong (FMSHK), and the book Hong Kong 1985 published by
the Government Information Services. Several telephone contacts
were made with the Information Officer of MHD and the Editorial
Secretary of FMSHK to clarify some of the published data.
(c) Personal interviews
Altogether four personal interviews were planned: two with pri-
vate practitioners and the remaining two with Texas Instruments
Asia Ltd. and System-Pro Business Computer Solutions Ltd. respec-
tively. These interviews were arranged in order to supplement
the information on the medical software market and on private
practice here in Hong Kong. However, the two software houses
failed to response 'to our request for interviews and therefore
only the interviews with private practitioners were conducted.
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(d) Mailed questionnaire
Due to limited resources and the complexity of the questionnaire
design, the primary data for this survey were collected using a
mailed questionnaire.
2.2. Target Population
The population under study are registered (with the Statutory
Councils) physicians who are in private practice in Hong Kong. In
this survey, private practitioners are those physicians who are
neither employed by institutions nor by the Hong Kong Government nor
by the two universities.
Physicians who are illegal practitioners and those who are on
the overseas list have been excluded from our study.
According to the 1984-85 Annual Report of MHD, there were 4,288
medical doctors on the-local list of the register as at 31st March,
1985. About two-thirds of the registered doctors were in private
practice as at September, 19851, and therefore the number of pri-
vate practitioners in Hong Kong at that time was about 2,860.
According to the list of registered doctors published in the
Medical Directory of Hong Kong [FMSHK, 1985], 1302 doctors stated
that they were in private practice locally. After reconciling this
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list with the Physicians and Surgeons section of the 1986 Classi-
fied Business Telephone Directory (the Yellow Pages) and the 1985
membership list of the Hong Kong Estate Doctors' Association, the
number increased to 1777.
51 out of those who did not reply to the questionnaire sent by
FMSHK and whose names did not appear in the Yellow Pages either show-
ed correspondence addresses which we recognized as being commercial
addresses (see Appendix I), or were physicians whom we know were in
private practice. The total'number increased to 1828.
Another 813 physicians on the list who were neither in govern-
ment service nor employed by institutions nor shown to have institu-
tional addresses were assumed to be in-private practice.
In conclusion, we have gathered a total of 2641--names from
various sources. This figure came close to the actual population
size (2860. private practitioners) mentioned earlier in this chapter
and was deemed acceptable.
2.3. Sampling Design
We have divided our target population into two strata:
Stratum A Those physicians whom we know are in private
practice (Nn=1828)
Stratum B Those physicians whom we have assumed to be in
private practice (NQ=813).
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One out of every ten physicians (10%) in eacn stratum was
selected to take part in our study using the systematic technique. A
random number was generated using the random number table for each
stratum (7 for NA and 5 for NB) and was used as the starting
point in order to increase the randomness of our sample.
183 physicians were chosen from NA and 81 physicians were
chosen from NQ. The total sample size was thus 264 physicians.
Finally, a total of 20 names were drawn from the list using
simple random sampling and were used as our pretest sample.
2.4. Survey Questionnaire Design
A sample copy of the survey questionnaire material is attached
in Appendix II.
2.4.1. Mailings
In addition to the first mailing, a follow-up mailing (second
wave) containing a reminder letter, another copy of the question-
naire, a business reply envelope and a summary request sheet was used




February 28, 198EFebruary 21, 1986Pilot study
March 19, 1986March 13, 1986First wave
March 26, 1986March 19, 1986Second wave
2.4.2. Techniques used to increase response rate
The cover letter used in the first mailing utilized several
techniques to increase the rate of return of the mailed question-
naire:
(a) Even though the cover letters were not personalized in order to
economize the research, we signed each letter by hand. Addition-
ally, in order not to give the addressee the impression that the
questionnaire was part of a mass mailing, we avoided the use of
mailing labels
(b) We stressed the importance of the research and of the
addressee's participation, that is, we used a social utility
appeal [Yu and Cooper, 1983]
(c) We indicated in the cover letter that completing the question-
naire would take only a short period of time and that it could
be answered easily
(d) A business reply envelope was provided to facilitate mailing of
the completed questionnaire
(e) The letter also noted that all answers would be kept anonymous
(although the' questionnaires were keyed to facilitate second-
mailing) and confidential
(f) A deadline date was included in the cover letter [Yu and Cooper,
19831:
(g) To increase the credibility of our research, we stated that the
survey results would be used in an exhibition organized by the
Hong Kong College of General Practitioners in 1987 and that the
respondent could, contact us or our supervisor by telephone
should any query arose
(h) Lastly, as an incentive for the respondents, we offered them a
summary of our survey results.
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2.4.3. Response bias
The questionnaire was constructed using a split ballot techni-
que [Payne, 1951] in order to minimize response bias. It therefore
has two versions. To identify the versions for later analyses, one
version was given odd page number while the other one was given even
page number. 132 copies of each version were sent out per wave.
Variables in questions which the split ballot technique has
been applied will be tested for the null hypothesis that the means of
the two versions are equal at the 10 percent significance level. In
case we reject the null hypothesis on a variable, we might need to
revise our question design if we are to conduct a similar research in
the future.
2.4.4. Measurement of dependent variables
Close ended questions were used whenever possible to minimize
editing effort. Neutral answers such as No Opinion or Don't Know
were provided to minimize-response errors.
We were consistent in the use of interval scales-- the 6-point
scale was used throughout the entire questionnaire. This was done to
force the respondent to take: a stand (Chinese are known to favour
middle answers), whether agree/disagree or favour/oppose, on the
subject under study. Low scores on the scale indicate negative




The easy look technique [Erdos, 1974] was used to make our
questionnaire look professional. The two versions were offset-
printed from copies typed with a carbon-ribbon electric typewriter.
We have a total of 8 pages of questions.
We photocopied the pretest version on one side of the paper and
stapled the pages together. The survey material ended up looking
bulky, and we suspect that it was due to this that the response rate
for the pretest was so low (1/19=5.2%).
Knowing that the length of the questionnaire affected our
response rate considerably, we decided to reduce weight by giving it
a short look. That is, we printed on both sides of folded sheets
(A3 size), which was to be opened and read like a newspaper. The
resulting questionnaire consisted of 4 printed pages (A4 size).
Boxes and list of-integers were provided for the respondent to
check or circle respectively.
We grouped questions into sections by subject. matter and
started the numbering with question 1 within each section to avoid
discouraging the respondent by running the questions up to number 42.
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All question about size, amount, time-lapse and similar
measures were asked with reference to a unit of measure to avoid
meaningless answers.
2.6. Question Flow
Not all physicians use computer in their offices. We catered
for this by dividing our questionnaire into five sections:
Section I Classification and opener questions
Questions for computer usersSection II
Questions for non-usersSection III
Attitudinal questions on the perceived benefits ofSection IV
a computer system, the disadvantage of using a
computer in the medical office, physicians' self
perception of opinion leadership, and-the impact
of computer on the doctor-patient relationship
Elicit background information for both users, andSection V
non-users.
Section I aims to filter physicians in practices other than
private from our sample. 'It will then classify private practitioners
by the type of private practice they are engaged in, that is, whether
they are (a) general practitioners, (b) clinical specialists, (c)
paraclinical specialists, or (d) others.
In-order to secure the quality of our sample, we have construct-
ed a control question at the-end of the questionnaire asking if the
respondent is the person whom we addressed the questionnaire to.
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Only those who are will be included in our study.
Besides classification questions, Section I contains opener or
warm-up questions asking for respondents' opinions and their salience
on standardizing medical notations and records. The last question in
this section classifies a respondent as computer user and'non-user.
Section II is designed specifically for doctors using computers
in their practices at present. It tries to find out
(a) the reasons for using a computer for the physician's
office
(b) the factors that those doctors adopting automation
believed to have influenced them in their decisions
(c) whether the doctors analyzed, alternative solutions,
systems, and services
(d) the types and' sources of the computer applications
ultimately adopted and
(e) what changes the users would make if they are to respecify
their needs and to reselect-a computer system.
Section III, on the other hand, is designed specifically for
doctors not using computers in their offices at present. It tries to
.find out
(a) the types of computer applications that the non-users
think would be most helpful to their practices
(b) whether the non-users think that their practices need be
computerized
(c) what are the selection criteria if they think their
practice need be computerized and
(d) how likely are they to purchase a system that suits their
criteria.
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Section IV aims to measure the doctors' attitude valence toward
automation. A list of 22 benefits which a computer can provide is
drawn from previous researches by Zimmerman et. al. [1978] and
Schwartz [1980]. Respondents, both users and non-users, are asked to
rate the importance of each benefit on a 6-point scale, giving higher
scores to the benefits they think are more important and lower scores
to the ones that are less important.
After rating the benefits, the respondents are asked to indi-
:ate the perceived drawbacks associated with the computer system.
They will then be asked to indicate their anticipations on the
effectiveness- of- a computer system and a manual system in performing
(a) financial, (b) administrative, and (c) medical functions. To
make the comparison more. meaningful, we chose to use an absolute
scale for rating each function.
The last section, Section V,-describes the respondents on the
basis of (a) form of practice, (b) age of practice, (c) number of
offices, (d) number of full-time and part-time employees, (e) forms
of payment, (f) whether they discard inactive records, and (g)
demographics.
The logical flow of the questionnaire is depicted in Figure
2.1.
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2.7. Limitations of the Methodology
Since the sampling frame for this survey was compiled from
directories or membership lists which were updated in 1985, those
doctors who registered in late 1985 or in 1986 were excluded from the
sampling frame. Nevertheless, the directories and membership lists
being used were the most up-to-date information at the time of our
research.
The directory, from which we drew samples of private practi-
tioners, did not cover the whole population. It seems that, though
the list was termed a directory, it was actually a membership list
for FMSHK.
Besides, we estimate that the nonresponse error for-our survey
is significant since we failed to obtain information from a sizable
portion of the sample members (only 27.2% of the sampled physicians
responded). The .matched sample approach [Yu and Cooper, 1983]
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Figure 2.1 Logical Flow of Survey Questionnaire
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END NOTES
1. Several attempts were made to get in touch with Dr. David Yeung,
the Deputy Editor of the Medical Directory of Hong Kong, to
obtain the exact number of private practitioners in Hong Kong.
Unfortunately, Dr. Yeung failed to respond to our request. We
have also tried to contact the Information Officer of the Medical
and Health Department (MHD) for the same purpose. The officer we
spoke with stated that all the.statistics there were on the topic
have already been published in the 1984-85 Annual Report of MHD.
We consulted the said report and found it, again, to be an aggre-
gate statistic (only a gross total of the number of registered
doctors and licentiates.was published). It seems that no one has
ever surveyed the number of registered doctors engaged in
different types of practice.
23
CHAPTER III
SURVEY RESPONSE OF MAILED QUESTIONNAIRE
Of the 264 questionnaires sent, 18 were returned by the Post
Office undelivered. Of the remaining 246 that reached our sample, 67
of them were returned. However, after careful validation, 12 of 67
were void because of the following reasons:
(a) The person who filled out the questionnaire was not the
one we addressed the survey to or failed to response
validly to Question 1 of Section I and Question 17 of
Section V or
(b) The person we wanted to reach was out of town or
(c) The respondent refused to answer the questionnaire. and
mailed it back blank.
We were thus left with 55 questionnaires for data analysis.
24
To summarize, the response was as follows:
Total sample size 264
18Undelivered questionnaires
Effective sample size 246





The response rate was thus
67/ 246= 27.2%
Of the 55 valid cases reviewed, 13 of them were found not to be
in private practice thus leaving us with 42 private practitioners.
These 42-cases were used as the basis for our analyses.
3.1. Responses from the Two Strata
T-tests were performed on the responses from the two strata and
we failed to reject the null hypothesis that the means of the two
strata are equal at the 0.10 significance level. Therefore, we can
consolidate the responses from the two strata into one, and need only
perform analysis on this set of data.
25
3.2. Characteristics of the Practices
The 42 physicians' practice data are summarized in Table 3.1.
The majority of the physicians (73.8%) were engaged in general
practice while the remaining 11 (26.2%) were clinical specialists.
Among the 11 specialists, 9 (81.9%) were involved in primary care of
some form. Moreover, of the 42 physicians, 34 (81%) were in solo
practice, 7 (16.7%) were in the form of partnership, and 1 (2.4%) in
group practice'(see sections A. B. and C of Table 3.1).
Sections C and D of Table 3.1 show some indication of the size
of their operations. Thirty-two of them (76.2%) consulted in only
one office, while 10 (23.8%) consulted in more than one office. The
number of full-time employees also varied from one to more than five,
with 62.5% of' the physicians employing two to three--full-time
employees.
From section E we can see that the number of patients seen
daily by a physician varied over quite a wide range from below 10 to
above 80, with 32.(82°%)-of them seeing less than 60 patients daily,
and the mode was 31 to 40 patients per day.
Section F shows that 79.4% of the physicians who answered the
question charged a minimum of less than HK$80 per consultation, with
56% of them charging between $20 and $59.
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Table 3.1. Characteristics of the Practices
NUMBER(*) PERCENT OF TOTAL
A. Type of practice:
73.8General 31
Specialty- clinical 11 26.2
Total 4 100.0




Total 42 10 0
C. Total number of offices
Only 1 office 32 76.2
More than 1 office 10 23.8
100.0Total 42

















E. Estimated number of
patients seen daily:
1- 10 1 2.6
11- 20 8 20.5
21- 30 8 20.5
31- 40 6 15.4
41- 60 9 23.0
61- 80 6 15.4
Above 80 1 2.6
Total 39 10 0.0
* Invalid resposes have been excluded from all calculations
(continued)
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Table 3.1. Characteristics of the Practices (continued)
NUMBER(*) PERCENT OF TOTAL
F. Minimum charge per
consultation (HK$):
0-19 3 8.8
20- 39 10 29.4
40- 59 9 26.5
60- 79 5 14.7
80- 99 3 8.8
11.8100 and above 4
Total 34 100.0
G. Estimated number of
patient files:
Less than 5,000 13 34.2
5,000- 10,000 7 18.4
10,001- 20,000 7 18.4
20,001- 30,000 3 7.9
Above 30,000 8 21.138
100
Total




Invalid responses have been excluded from all calculations
100
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Surprisingly, 34.2% (13 out of 38) of the physicians have
estimated to have less than 5,000 patient files on hand (see section
G). Another 36.8% (14) have estimated to have 5,000 to 20,000 files,
and 21.1% (8) have estimated to have more than 30,000 files. Also,
we know from section E that the physicians face an average of 31 to
40 patients per day. If we compare these data to the number of years
in practice, we find that only 9 physicians showed practice ages of
one to five years (see section C, Table 3.2) the fact that they do
not have many files. implies either that the physicians discard
patient files, or that their patients have very high recall rates.
As expected from our preliminary studies, the number of physi-
cians using computers in their practices was very small. Only six
out of 40 (15%) physicians were computer users, while the majority of
them (34 physicians, 85%) have not computerized yet.
3.3. Demographics of the Practitioners
Demographic data of- the respondents are summarized in Table
3.2.
It is interesting to see that only three out of the 42 respon-
dents (7.1%) were female, while 39 of them (92.9%) were male. We do
not know whether this is due to sampling error, or that the female
practitioners in general are not interested in our research.
29
The age distribution is normal (as expected), covering the
range of below 25 to above 65 years old. 18 out of the 42 (42.9%)
are in the range of 36 to 45, 11 (26.2%) are 46 to 55, and 8 (19.0%)
are 55 to 65.
As for the number of years in private practice, 9 (21.4%) claim-
ed to have been in practice for one to five years, 13 (31%) have been
in practice for six to ten years, while the remaining 20 (47.6%) have
been in practice more than ten years (see sections B and C of Table
3.2).
Concerning the country of basic medical training, 25 of them
(59.5%) obtained their M.B.B.S. in Hong Kong, followed by 9 (21.4%)
in the United Kingdom, and others in-Australia, Canada, China, etc.
The first two categories constituted 80.9% of the total respondents
(see section.D of Table 3.2).
Forty physicians responded to the question of whether they are
computer hobbyists or not. Six (15%) answered YES while 34 (85%)
answered NO. A crosstabulation of computer hobbyists. versus




NO 30 4Computer 34 (85%)
4YES 2Hobbyist 6 (15%)
34 6Total 40
85%) ( 15°%
Invalid responses have been excluded from all calculations
Notice that a larger percentage of computer users were computer
hobbyists (two out of six) whereas among the non-users, only 11.76%
(four out of 34) were computer hobbyists.
3.4. Attitudes Toward Standardization of Practice
The physicians' attitudes toward standardizing several aspects
of their practices are summarized in Table 3.3.
Twenty-nine out of 40 (75%) respondents favoured the standard
ization of short-forms or notations for medical terms, while 3 (7.5%)
opposed and 8 (17.5%) held no opinion. Among those in favour, 6
(20%) of them were strongly in favour, whereas among the opposing
party, only one claimed to oppose strongly (see Appendix III).
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Table 3.2. Demographics of the 42 Practitioners











Over 65 2 4.8
Total 47 100.0
C. Years in Practice





26 and over 2 4.6
Total 47 100.0
D. Country of basic training:
Hong Kong 25 59.5










Invalid responses have been excluded from all calculations
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On the issue of whether there should be a standardized format
for taking medical history, 25 out of 40 (62.5%) favoured, 13 (32.5%)
opposed, and 2 (5.0%) held no opinion. This time most of those in
favour were only moderately in favour (ten rated 3 and six rated 4
out of a six-point scale), while the attitude valence of those who
opposed ranged from moderately to strongly (see Appendix IV for more
detail). This may imply that this is a controversial issue among
physicians.
Concerning patient files, 16 out of 40 respondents (40%) said
that they discarded* inactive patient files, while 24 (60%) of them
did not. When asked to indicate the time lapse for the files to be
rendered inactive in their practice, 5 (23.8%) said three years, 7
(33.3%) said five years, 3 (14.3%) said seven years, 5 (23.8%) said
ten years, and '1 (4.8%) said fifteen years.
We then asked the physicians for their opinions on standard-
izing the inactive period of patient records. Twenty out off 39
(51.3%) insisted that patient files should not be discarded at all.
One (2.6%) said that the decision should be left at the physician's
own discretion, 7 (18%) were in favour of discarding patient files
but thought that there was no need for a standardized period.
Finally, 11 of them (28.2%) were in favour of a standardized inactive
period for discarding patient files. Of the 11 who favoured
standardization,, one favoured 3 years, four said 5 years, one said 6
years, two voted for 7 years, and three said 8 years or longer.
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Table 3.3. Attitudes Toward Standardization of Practice
NUMBER(*) PERCENT OF TOTAL
A. Standardized medical notations:
oppose 3 7.5
favour 30 75.0
no opinion 7 17.5
100.0




No opinion 2 5.0
Total To 10.
C. Discard inactive patient files?
Yes 16 40.0
No 24 60.0
Total 4u 100. 0
D, Inactive period for discarding
files:






E. Necessity for standard inactive
period:
Should not be discarded at all 20 51.3
Favour, but*no need for a
standard 7 18.0
Should be at individual's
discretion 1 2.6















According to the responses given to Question 7 of Section 1--
Are you using a computer in your practice at present?, 1 respondent
failed to respond to this question and thus was not grouped into any
category, 6 respondents answered YES and thus were categorized as
USERS. The remaining 35 were categorized as NON-USERS.
4.1. Users' Profile
4.1.1. Characteristics of the practices
Table 4.1 summarizes the characteristics of the six physicians
who are using computers in their practices at present.
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Table 4.1 User Profile
PERCENT OFNUMBER
OF PHYSICIANS TOTAL









C. Total number of offices:
Only 1 office 4 66.7
33.32More than 1 office
100.0Total














E. Estimated number of
patients seen daily:
21- 30 2 33.3
31- 40 2 33.3
51- 60 1 16.7
71- 80 1 16.7
Total 6 100.0








Table 4.1 User Profile (continued)
PERCENT OFNUMBER
TOTALOF PHYSICIANS











H. Years computer installed:
50.031 year
16.712 years
16.714 years 16.716 years
100.0Total














L. Monthly settlement by













The above user characteristics were compared with the
non-users' and we found that they were different in several aspects:
fa) A hiaher aercentage of the users were clinical specialists
(b) The estimated number of patient files was quite small, except
for one that claimed to have more than 100,000 files
(c) The users have a higher percentage of credit and third party
payments whereas the non-users have a higher percentage of
cash payments.
From the number of terminals or work stations they have, we
obtained a feel of the extent of their computerization: among the six
users, three of them have only one terminal, implying that usually
there is only one person in the office (of about four people) operat-
ing the computer.
Although personal computers have long enjoyed widespread popu-
larity in Hong Kong for a long time, private practitioners„are quite
slow in adopting computers in their practices: four'of the six users
have only installed their computers for one to two years. Further-
more, we can measure the relative popularity of-the made of the
hardware from the compatibilities of their machines. Most users used
machines that were IBM compatible, and therefore, programs written
for IBM personal computers would have a broader market than those
written for other brands such as APPLE.
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4.1.2. Reasons for computerization
The reasons for computerizing are shown in Table 4.2.












4.1.3. Factors influencing the choice of the selected computer system
People who took part in choosing the computer system or service
(beside the user himself) at these 6 practices were other physicians
(33.3%), computer consultants (33.3%), and friends (16.7%). However,
the fact that nurses did not take part in choosing the computer sys-
tem might mean that they were excluded in the computerization process
totally.
Major factors influencing the choice of a particular computer
or service are shown in Table 4.3.
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Table 4.3 Factors Influencing.Choice of the Selected Computer
INFLUENCING FACTOR FREQUENCY PERCENT OF TOTAL
(N=6)
Cost 4 66.7
Reliability/quality of system 4 66.7
Capacity 50.03
Simplicity/user friendliness 2 33.3
Vendor services 1 16.7
Software availability 16.71
Speed 1 16.7
Compatibility with friend's computer 1 16.7
Note that the literature was never cited as a source of
influence, illustrating a serious communication gulf between the
academic researchers and developers and the practitioners of medi-
cine. This gap is due in large part to the sparsity of informative
literature in. this area. Moreover, vendor service was not a major
influential factor (cited only once), indicating an-inadequacy on the
part of the vendors in user services.
The physicians in Hong Kong seemed to be more rational than
those interviewed by Zimmerman et. al. [1978] as they were more
objective in making their choices.
Although we have expected the physicians to encounter difficul-
ties in finding suitable software, software availability was cited
only once as an influencing factor. They were not worried about
finding suitable software because a majority of them used custom
built software (see Table 4.4).
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Current computer applications in use by the users are shown in
Table 4.5. Major applications were in finance (billing, accounts
receivables, accounts payables, etc.) and administration (word
processing, file indexing), while medical applications were not
widely used. Again, this application pattern may be limited by the
types of software available to them. Financial and administrative
software were very much utilized as these were readily available.
4.1.5. System analysis and review
The users were asked whether they spent any time on
(a) analyzing their present and desired system (system analysis)
prior to the review of alternate solutions,
(b) reviewing alternate solutions, and.
(c) further planning after system selection.
The results are shown in Table 4.6.
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fable 4.6 Estimates of Time Spent On System
Analysis, Review, and Further Planning
Didn'tSpent SpentNumber of Practices
Knowno time some timethat spent time on:
System analysis prior to






Only 50% of the physicians spent some time on preparatory
system analysis, review, and further planning. This percentage (we
have expected a higher percentage) indicates an insufficiency of
system planning on the part of the users, as initial analysis and
review should be the most important stage in the whole process of
adopting a computer system.
Since most of them did not spent adequate time in preliminary
planning, we have expected them to be somewhat dissatisfied with
their present system. However, surprising enough, when the users
were asked what changes they would make if they were to respecify
their needs and reselect a computer system, 4 (66.7%) said that they
would make no change at all, while 1 (16.7%) said he would select a
better computer and do more work such as inventory control, filing
medical records. Therefore, we may say that the amount of
preliminary system analysis did not have significant effects„on their
levels of satisfaction of the chosen computer systems.
4.2. Non-Users' Profile
Since we are not interested in the non-users' background, we
will not give a detailed profile here. Instead, we describe their
anticipations on computer applications and their intention to
purchase.
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4.2.1. Computer applications anticipated
When asked to cite five aspects of their practices which they
thought computers will be most helpful, most non-users cited medical
records (60% of 35), followed by drug inventory/stock level (28.6%)
and accounting (20%). Other applications were also mentioned in
addition to the few above they are summarized in Table 4.7.
As mentioned, the non-users have expected extensive use of
computerized medical records. However, only one out of six users
adopted such application. This discrepancy may be due to an
inadequate supply of well developed software for handling medical
records.
Table 4.7 Areas of Office Operation Where Non-Users
Think A Computer Would Be Most Helpful

















2.91Reference to hospital data
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4.2.2. Non-users' intention to purchase
The non-users were asked whether they thought their operations
-need be automated, only 8 out of 35 (22.9%) answered "YES". These
eight people were then asked how likely they were to buy a computer
which suited their selection criteria. All of them showed positive
intentions to buy (see Table 4.8).
Table 4.8 Buying Intentions of the 8 Non-Users Who Thought
That Their Operations Need To Be Automated
- - - - - - - - - - - - -
DefinitelyDefinitely
will buywill not buv
1 2 3 4 5 b
Number of
0 0 0 5 1 2physicians
Percent out
62.5 12.5 25.0of 8
It is interesting to see that despite the non-users on the
whole felt that a computer system was better than a manual system in
handling. financial, administrative and medical tasks, only eight of
them expressed that they would automate their operations.
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4.2.3. Criteria in selecting a computer system
The eight doctors who said that they needed to computerize
their operations were then asked to cite three major criteria for
choosing a computer system for their clinics, and the results are
summarized in Table 4.9.
Table 4.9 Selection Criteria Stated By The 8 Non-Users Who
Thought That Their Clinics Need To Be Automated









12.51Response to verbal command
12.51Reliable
The major concern among the non-users was the user friendliness
of a computer system (62.5%). This is quite obvious as the majority
of them (88.6%) were not computer hobbyists. The next important




None of the users thought that there were drawbacks associated
with using a computer in the doctor's office. The disadvantages
cited by the 22 non-users who thought that computers had disadvan-
tages are summarized in Table 4.10.
Table 4.10 Disadvantages Cited by Non-Users
PERCENT OUT OFDISADVANTAGES NUMBER OF
22PHYSICIANS
Requires training 8 36.36
Cannot operate during power
failure 4 18.18
High maintenance cost 3 13.64
Need staff with computer
knowledge 13.643
Need set up time 2 9.09
Takes more time to enter data 2 9.09
Occupy physical space 2 9.09
Cannot operate when computer
is down 2 9.09
Need time to feed information
into computer 2 9.09
High.initial cost 1 4.55
Requires back up 1 4.55
Need extra manpower 1 4.55
Complicated to use 1 4.55
Set up disturbed smooth
running of clinic 1 4.55
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4.3. Differences Between Users and Non-Users
4.3.1. Differences in mean values
T-tests were conducted on the responses from users and non-
users and we found that the means for the.following eight variables
differed at the 0.10 significance level (for a detailed summary of
the differences, refer to Appendix V):
(a) Computer can improve efficiency
(b) Computer has disadvantages
(c) Perceived effectiveness of a computer system in adminis-
trative applications
(d) Perceived effectiveness of a manual system in adminis-
trative application
(e) Computer will infringe on the physician's role as chief
architect of the patient's management
(f) Amount of settlements by cash as percent of monthly
payment
(g) Inactive period adopted at present
(h) Age
By crosstabulating users and non-users against the above vari-
ables, we found that all of the users felt that it was important for
the computer to improve work efficiencies while the non-users were
more diverse in this aspect (this was reflected by the standard
deviation of 1.0677). Table 4.11 summarizes the ratings from the two
classes.
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Table 4.11 Crosstabulation Between Users' and Non-Users'
Perceived Importance of the Computer's
Ability to Improve Office Efficiency
NON-USERUSERDegree of Importance
1 3 (9.38%)Very Unimportant o (0.00%)
2 5 (15.63%)0 (0.00%)
3 6 (18.75%)0 (0.00%)
4 7 (21.88%)2 (33.33%)
5 3*' (9.38%)1 (16.67%)
6Very Important 8 (25.00%)3 (50.00%)
6 (100.00%) 32 (100.00%)
Invalid responses have been excluded from all calculations
It is also interesting to see that none of the users felt that
there were disadvantages with using a computer in the doctor's office
while the majority of the non-users thought that there were
disadvantages (see Table 4.12).
Table 4.12 Crosstabulation Between User and Perceived
Disadvantage of Computer
NON-USERUSERComputer has disadvantages
NO 12 (35.29%)5 (100.00%)
YES 22 (64.71%)0 (0.00%)
34 (100.00%5 (100.00%)
Invalid responses have been excluded from all calculations
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Most of the non-users stated that installing a computer in the
doctor's office would require training for the staff involved and
that they were worried about not being able to perform the computer-
ized operations during power failures. This difference between
perception (the non-users) and experience (the users) poses an
obstacle to persuading physicians to computerize their operations and
discerns the need for customer education.
As for the perceived effectiveness of a computer system and a
manual system in performing administrative functions, the users on
the average felt that the computer system was 6.50 times better than
the manual system. The non-users, on the other hand, felt that the
computer system was only 1.72 times better than the manual system.
The non-users seem to have less confidence in the computer as far as
administrative procedures are concerned.
All of the six users disagreed that the computer would infringe
on the physician's role as the chief architect of patients management
whereas only 59.38% of the non-users disagreed with the statement.
On the average, users tend to disagree and non-users tend to agree
with.the statement (refer to Appendix V for the mean values).
The mean amount of customer settlement by cash as percentage of
total monthly income for users and non-users were 54.17% and 78.16%
respectively. In addition, none of the users assigned 100% to this
item and, therefore, we may conclude that computer users have a
smaller amount of cash settlement than the non-users.
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Table 4.13a Crosstabulation Between User and Perceived
Effectiveness of a Computer System in
Administrative Application
Perceived Effectiveness USER NON-USER
1 0 (0.00%) 2 (8.00%)
2 0 (0.00%) 3 (12.00%)
3 1 (16.67%) 12 (48.00%)
4 2 (33.33%) 5 (20.00%)
5 3 (50.00%) 3 (12.00%)
6 (100.00%) 25 (100.00%)
Invalid responses have been excluded from all calculations
Table 4.13b Crosstabulation Between User and Perceived
Effectiveness of a Manual System in
Administrative Application
Perceived Effectiveness USER NON-USER
0 3 (50.00%) 3 (12.00%)
1 5 .(20.00%)2 (33.33%)
2 1 (16.67%) 12 (48.00%)
3 0 (0.00%) 3 (12.00%)
4 0 (0.00%) 2 (8.00%)
6 (100.00%) 25 (100.00%)
Invalid responses have been excluded from all calculations
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Table 4.14 Crosstabulation Between Users' and Non-Users'
Agreement to the Statement that Computer
Will Infringe on the Physician's Role as the
Chief Architect of Patients Management
Agreement USER NON-USER
Definitely Disagree 3 (50.00%) 4 (12.50%)
Disagree 3 (50.00%) 13 (40.63%)
Somewhat Disagree 0 (00.00%) 2 (6.25%)
7 -(21.88%)Somewhat Agree 0 (0.00%)
Agree 0 (0.00%) 3 (9.38%)
Definitely Agree 0 (00.00%) 3 (9.38%)
6 (100.00%) 32 (100.00%)
In Section 4.1 we have found that the applications widely
adopted by the users were accounts receivable and billing. Perhaps
it is because of the need to handle credit and third-party payments
that the users brought computers into their offices.
Among the physicians who discarded inactive patient files,
computer users showed a shorter average inactive period of 4.25 years
as compared to 6.76 years of the non-users. Even though the number
of users and non-users who discarded inactive patient records were
not statistically different, knowing that 66.67% of the users discard
inactive patient files (versus 36.36% non-users) is of value to our
research. Non computer users seemed to be more conservative in this
respect than computer users.
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Table 4.15 Crosstabulation Between User and Non-User by
Amount of Settlements by Cash As Percent
of Monthly Payment
NON-USERPercentage USER
0- 9 1 (3.03%)1 (16.67%)
10- 19 1 (16.67%) 2 (6.06%)
20- 29 0 (0.00%)0 (0.00%)
30- 39 0 (0.00%) 1 (3.03%)
40- 49 1 (3.03%)0 (0.00%)
50- 59 0 (0.00%) 1 (3.03%)
60- 69 2 (16.67%) 2 (6.06%)
70- 79 0 (0.00%) 4 (12.12%)
80- 89 0 (0.00%) 2 (6.06%)
90- 99 2 (33.33%) 16 (48.48%)
100 0 (0.00%) 4 (12.12%)
6 (100.00%) 33 (100.00%)
Finally, we found that. the average, age for computer users was
38.33 years old and that for the non-users was 48.54 years old. This
confirms our hypothesis that younger physicians, who are younger in
their practices, are more likely to computerize their operations.
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Table 4.16 Crosstabulation Between User and Non-User by
Inactive Period Adopted At Present
Number of Years USER NON-USER
3 1 (25.00%) 4 (30.77%)
4 1 (25.00%) 0 (0.00%)
5 2 (50.00%) 3 (23.08%)
6 0 (0.00%) 0 (0.00%)
7 2.(-15.38%)0 (0.00%)
8 0 (0.00%) 1 (7.69%)
9 0 (0.00%) 0 (0.00%)
10 0 (0.00%) 3 (23.08%)
4 (100.00%) 13 (100.00%)
Table 4.1.7 Crosstabulation Between User and Non-User by Age
Years Old USER NON-USER
25 and under 1 (16.6.7%) o (0.00%)
26- 35 0 (0.00%) 2 (5.71%)
36'- 4.5 3 (50.00%) 14 (40.00%)
46- 55 2 (33.33%) 9 (25.71%)
56- 65 0 (0.00%) 8 (22.86%)
Over 65 0 (0.00%) 2 (5.71%)
6 (100.00%) 35 (100.00%)
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To summarize, physicians who used computers in their offices
are likely to
(a) be younger
(b) have a smaller percentage of cash settlement each
month
(c) be more optimistic (about computerization)
(d) think that computers are more effective in administra-
tive functions
(e) think that computers can improve work efficiency.
4.3.2. Discriminating variables
After identifying the differences between users and non-users,
we performed a discriminant analysis to find out which variables were
most effective in distinguishing users from non-users. The users and
non-users were discriminated on the basis of (a) benefits sought, (b)
demographics and (c) psychographics.
Variables that have more than two categories and have no
natural rank-order scaling (such as oppose/favour/no opinion,'country
of basic medical. training, area and type of private practice) were
converted to dichotomous variables [Morrison, 1974]. If the n catego-
ries in a variable are exhaustive, only n-1 dummy variables are used.
The five variables that best discriminate users from non-users
on each of the three bases are listed in Table 4.18, Table 4.19 and
Table 4.20 respectively.
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Reduce number of staff 3.6088
3.0907Increase of patient through put
-2.8091Improve control of accounts
-2.6369Improve efficiency
Save physical space 2.6252
Class means on canonical variables: Non-user 0.9852
-5.5830User
Wilk's Lambda: 0.1473 F 17222: 4.474 PR F: 0.0013
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Table 4.19 The Five Demographic Variables That Best





Total number of physicians in
1.4662practice
-1.0543Minimum charge per consultation
0.9540Age
-0.7232Received M.B.B.S. from Canada
0.7729Non-userClass means on canonical variables:
-4.3800User
PR F: 0.0896F 14525: 1.996Wilk's Lambda: 0.2191
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Table 4.20 The Five Psychographic Variables That Best




-1.1408notations for medical terms
No opinion on the standardiza-
-1.0543tion of medical records
0.8440Does computer have disadvantages?
Oppose standardization of
-0.7949medical records
Computer will infringe upon
the physician's role as the
chief architect of patient
0.6918management
Favour standardization of the
-0.5060inactive period
0.6484Non-userClass means on canonical variables:
-3.1337User
PR F: 0.3971F 12,22: 1.175Wilk's Lambda: 0.3170
From the three F statistics, we can'see that benefits sought
(Wilk's Lambda 0.1473) is the best basis to use for discriminating
users from non-users followed by demographics (Wilk's Lambda 0.2191)
and psychographics (Wilk's Lambda 0.3170). This implies that both
groups have significantly different perception as to the advantages a
computer can provide.
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Since the psychographic variables failed to discriminate
between users and non-users at the 0.10 significance level, we have
excluded them from further analyses.
Of the top five discriminating benefits, the standardized
canonical coefficients for reduce number of staff and save physical
space are positive and that for the remaining three are negative.
We can conclude that those who think that staff and physical space
reduction are important and feel that the remaining benefits are
unimportant are likely to be computer users. Those who think




The market segmentation method used is a benefit preference
strategy. The benefit preference analysis believes that the benefits
which people are seeking in consuming a given product are the basic
reasons for the existence of the market segment [Haley, 1968], and
emphasizes the relationship of the product to consumers' needs, wants
and value. For example, what problem solving, problem prevention, or
social status desires are fulfilled by the product.
Once people have, been classified into segments in accordance
with the benefits they are seeking, each segment is contrasted with
all of the other segments in terms of its demography, its personality
and its psychography. In this way, a reasonably deep understanding
of the people who make up each segment can be obtained and a market-.
ing plan can be implemented for each segment accordingly.
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5.1. Segmenting the Kesponaents
We segmented the medical software market on the basis of
benefits sought by the 42 respondents. The grouping method used
(procedure FASTCLUS in SAS) utilized a similarity approach, that is,
variables which are similar in terms of their importance on the
benefits are grouped together. Since the data for the 22 benefits
are intervally scaled, the best similarity measure to use is the
distance measure.
As the grouping algorithm used is a K-means approach, the
number of groups must be known before the clustering procedure is
applied to the data. Hence, we tried a different number of groups.
We found that grouping the data into more than three segments result-
ed in segments with less than five respondents and that grouping them
into two produced groups with unrepresentative values (the group
centroids were close together). Therefore, we have decided to use
three groups in our analysis.
The cluster seeds were chosen randomly. The replacements were
also selected on a random basis.
Two respondents were excluded from the analysis due to missing
values. The classification summary is shown in Table 5.1.
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Table 5.1 Cluster Summary





On close inspection of the cluster means, we can see that
Cluster 1 gave the lowest scores whereas Cluster 2 gave the highest
scores to all of the 22 benefits relatively. Cluster 3, on the other
hand, gave scores that were between those of Clusters 1 and 2.
Note that only Cluster 2 has zero standard deviations on 13 of
the 22 variables. However, two of Cluster 2's standard deviations
showed to have the highest values among the clusters, both of them
exceeded 2.000. We can thus conclude that Cluster 2 is a rather
homogeneous group relative to Clusters 1 and 3.
To see how well we have segmented the respondents, we performed
a discriminant analysis on the three clusters according to the 22:
benefits. The Wilk's Lambda obtained was 0.0068 and the 22 benefits
were able to discriminate the three clusters at the 0.001 significant
level.
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Table 5.2 Cluster Means and Standard Deviations
CLUSTER 1 CLUSTER 2 CLUSTER 3BENEFIT
4.60006.00001. Improve efficiency 3.0000
(1.0556)(0.0000)(1.5275)
3.33335.20002. Greater data security 3.1667
(1.5430)(1.3038)(1.9778)




2.733361.4444 5.80005. Improve cashflow
(1.2228)(0.4472)(0.7048)




4.85716.00002.66678. Save physical space
(0.0000 (1.1673)-(1.4142)
2.7222 3.80005.80009.' Improve control of accounts
(1.6987)(0.4472)(1.3636)
6.00001.5556 3.071410. Increase revenue
(1.3281)(0.0000)(0.8556)




1.6471 3.800013.* Increase of patient throughput 5.0000
(0.9411)(2.2361)(0.8618)
4.40006.000014. Decrease doctor's administrative task 2.0556
(1.2984)(0.0000)(1.4337)
(continued)
Note: Values in parentheses are standard deviations
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Table 5.2 Cluster Means and Standard Deviation (continued)
CLUSTER 1 CLUSTER 2 CLUSTER 3BENEFIT
2.0000 5.6000 3.800015. Support diagnosis and therapy
(1.3284) (0.8944) (1.5675)
2.8889 5.6000 4.400016. Better accuracy and legibility of data
(1.7452) (0.8944) (1.2984)
1.3889 5.2000 2.928617. Reduce number of staff
(0.6077) (1.3038) (1.2688)




4.0000 6.0000 4.5000clinical research, and so on
(1.7490) (0.0000) (1.2111)
2.7222 6.0000 4.133320. Save clerical time
(1.5265) (0.0000) (1.1872)
3.1111 6.0000 4.866721. Better pharmacy/dispensary control
(1.5297) (0.0000) (0.9155)
22. Quick reference to drug idiosyncrasies 3.3889 6.0000 5.2500
(1.9140) (0.0000) (0.6831)
Note: Values in parentheses are standard deviations
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5.2. Segment Characteristics
On inspecting the class means of the three clusters on a
benefit-by-benefit basis, we are able to describe each cluster by the
relative importance attached to individual benefits.
Cluster 1 in general thought that all but two benefits were
unimportant to them. Both exceptions, facilitate diagnostic-
treatment correlation, epidemiologic studies, clinical research, and
so on (benefit 19) and greater availability of information (Bene-
fit 6), are related to medical information storage/retrieval and
therefore we can call Cluster 1 the Medical Information Seekers.
Cluster 2, on the contrary, viewed all benefits as important.
In fact, they 'unanimously gave 13 of the 22 benefits the score of 6
(very important). The advantages of computer to reduce cost and
increase prestige, although important, received relatively low-mean
scores. This group of doctors seems to value the tangible outcomes
of computerization and we can thus name them the" Pragmatists."
If we take 3.50 as the cut off value for importance and unim-
portance, then Cluster 3 can be considered as a non-extremist group
versus Clusters .1 and 2. Out of the 17 benefits which an average
individual in Cluster 3 thinks are important, quick reference to
drug idiosyncrasies, save physician's "time", and "work" done fas-
ter, received the highest scores. This group of doctors appeared to
value efficiency more than other types of benefit, and therefore, we
can call them the Efficiency Seekers.
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5.3. Differences Between the Clusters
Pairwise t-tests were performed on each variable in an attempt
to describe the demographic and psychographic differences between the
clusters. The following variables were found to.be different at the
0.10 significance level.
Table 5.3 Differences Among the Three Clusters
Significant
Between ClustersMean Scores for Cluster
1-2 1-3 2-3I L 3Variable
0.526 1.000 0.563Computer has disadvantages
(0.517) (0.000) (0.512)




1.421 1.000 1.125Total number of offices
(0.507) (0.000) (0.342)
0.000 0.200 0.000In group practice
(0.000) (0.000) (0.000)
The physician-patient relation-
ship will increase after a
computer is brought into the
0.000 1.000 0.938u vvu I.vuu v 7Judoctor's office
(0.000) (2.236) (1.692)
(continued)
Note: Values in parentheses are standard deviations
An asterisk(*) is assigned to the cluster pair whose means are significant
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Table 5.3 Differences Between the Three Clusters (continued)
Significant
Between ClustersMean Scores for Cluster
1-2 1-3 2-31 2 3Variable
The physician-patient rela-
tionship will stay the same
after a computer is brought
3.412 1.600 3.188into the doctor's office
(2.002) (2.191) (2.562)
Favour standardized set of
1.684 5.400 2.938notations for medical terms
(2.002) (0.894) (2.016)
Favour standardized format





0-000 0.200 0.000)btained M.B.B.S. from Ireland
(0.000) (0.000) (0.000)
Note: Values in parentheses are standard deviations
An asterisk(11*11) is assigned to the cluster pair whose means are significant
We can see from Table 5.4 that all-Pragmatists thought that
there were disadvantages associated with using a computer in the
doctor's office whereas the opinions of the doctors in Clusters 1 and
3 were tied.
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Table 5.4 Cluster versus Computer Has Disadvantages
Cluster
1 2 3Computer has disadvantages
NO 9 (47.37%) 0 (0.00%) 7 (43.75%
YES 10 (52.63%) 4 (100.00%) 9 (56.25%)
19 (100.00%) 4 (100.00%) 16 (100.00%)
As for the number of patients seen daily, the Efficiency
Seekers on the average sees more patients that the other two groups.
Doctors in this cluster have a relatively heavier work load than
others.
Table 5.5 Cluster versus Number of Patient Seen Daily
Number of patient seen Cluster
21daily 3
11- 20 6 (33.33%) 1 (25.00%) 1 (6.25%)
21- 30 2 (11.11%) 2 (50.00%) 4 (25.00%)
31- 40 3 (16.67%) 0 (0.00%) 3 (18.75%)
41- 50 1 (5.56%) 0 (0.00%) 1 (6.25%)
51- 60 4 (22.22%) 1 (25.00%) 2 (12.50%)
61- 70 1 (5.56%) 0 (0.00%) 1 (6.25%)
71- 80 1 (5.56%) 0 (0.00%) 3 (18.75%)
Above 80 0 0.0063%) 0 (0.00%) 1 (6.25%)
18 (100.00%) 4 (100.00%) 16 (100.00%)
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From Table 5.5 we can see that, on the average, the Etticiency
Seekers are younger (42.38 years old) whereas those in cluster 2 are
older (53.40 years old), and Cluster 3 (47.32 years old) is in
between. We may infer from the cluster age and the number of patient
seen daily that younger doctors take on a heavier work load.
Table 5.6 Cluster versus Age
Cluster
321Aa(
25 and under 1 (6.25%)o (0.00%)o (0.00%)
26- 35 1 (6.25%)o (0.00%)1 (5.26%)
36- 45 9 (56.25%)0 (0.00%)9 (47.37%)
46- 55 3 (18.75%)4 (80.00%)3 (15.79)
56- 65 2 (12.50%)1 (20.00%)5 (26.32%)
Over 65. 0 (0.00%)0 (0.00%)1 (5.26%)
19 (100.00%) 5 (100.0.0%) 16 (100.00%)
All of the physicians in Cluster 1 consult in only one office.
The doctors in the other two segments consult in more that one office
but they are not significantly different from each other.
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Table 5.7 Cluster versus Number of Office
Cluster
321Number of Office
11 (57.89%) 5 (100.00%) 14 (87.50%)1
8 (42.11%) 0 (0.00%) .2 (12.50%)2
19,(100.00%) 5 (100.00%) 16 (100.00%)
None of the doctors in Cluster 1 thought thatthe physician-
patient relationship would increase after a computer was brought into
the doctor's office and the majority thought that the relationship
would stay the same. However, the average intensity of the latter
opinion (3.412) was significantly stronger from that of Cluster 2's
(1.600).
Table 5.8 Cluster versus Change in Physician-Patient
Relationship
ClusterChange in physician-
1 2 3patient relationship
0 (0.00%) 1 (33.33%) 4 (Lb b/)Increase
1 (5.26%) 0 (0.00%) 0 (0.00%)Decrease
18 (94.74%) 2 (66.67%)- 11 (73.33%)Stay the same
19 (100.00%) 3 (100.00%) 15 (100.00%)
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Furthermore, all three clusters were different in their atti-
tude toward favouring the standardization. of medical notations.
Cluster 2 was strongly in favour of the proposition (scored an
average of 5.400 out of a possible 6). Cluster 3 was next (2.938) and
Cluster 1 was only moderately strong (1.684) on this opinion.
In summary, the Medical Information Seekers (Cluster 1) have
the following characteristics:
(a) In their late forties (average age 47.36 years old), younger
than Cluster 2 but older than cluster 3;
(b) Have a lighter work load than Cluster 3, seeing an average of
38.89 patients per day;
(c) Earn an average of HK$860,000 per year;
(d) Not in group practice;
(e) Can consult in more than one office;
(f) Do not think that the physician-patient relationship will
increase after a computer has been brought into the doctor's
office but the relationship will stay the same or decrease
(g) Doctors in Cluster 1 who favoured the, standardization of.
medical notations and history taking have the lowest valence
among the supporters from the three clusters.
Whereas the Pragmatists (Cluster 2):
(a) Think that there are disadvantages associated with using a
computer in the doctor's office
(b) In their early fifties and are likely to be older that doc-
tors from the other 2 clusters;
(c) Earn an average of HK$650,000 per year
(d) Have a lighter work load than doctors in cluster 3, seeing an
average of 31.50 patients per day;
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(el All are in general practice and consult in only one office
(e) Besides solo and partnership, practice can also be in the
form of group practice;
(f) Those who think that the rapport with patient will stay the
same have a weaker attitude valence than doctors from Cluster
1;
(g) Those who favoured the standardization of medical notations
and history taking have the strongest valence among the
supporters from the three clusters;
Finally, the Efficiency Seekers (Cluster 3):
(a) Are the youngest of the three groups having an average age Ur
42.38 years old;
(b) Have a heavier work load than doctors in the other two
groups, seeing an average of 55.31 patients per day;
(c) Earn an average of HK$1,000,000 per year;
(d) Not likely to be in group practice;
(e) Can consult in more than one office
(f) Besides solo and partnership, practice can also be in the;
form.of group practice;
(g) Those who favoured the standardization of medical notations;
have valences (average 2.938) that are in between those of
the other two clusters;
(h) Comprise more computer hobbyists and users;
(i) Have been in private practice for a shorter period of time;
(average 10.9 years);
5.4. Discriminating the Three Clusters
It would be helpful, apart from being able to tell a potential
user from a non-user, if a computer vendor can classify a customer as
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a Medical Information Seeker, Pragmatist or Efficiency Seeker.
In this way, the vendor will be able to pinpoint that customer's
needs using the strategy implemented for the segment to which the
customer belongs.
To help the vendors do so, we utilized the discriminant
analysis to identify demographic and psychographic variables that are
most effective in predicting group membership. Unfortunately, the
predictive powers of the simultaneous discriminant functions are not
significant at the 10 percent level and we have to use the classical
(pairwise) discriminant functions even though they are cumbersome.
The percent correctly classified using the classical functions
on the basis of demography and psychography are 97.43% and 86.11%
respectively. The percentages are better than average and hence we
can accept the classical functions.
The five variables that best discriminate between Medical
Information Seekers, Pragmatists and Efficiency Seekers pairwise
on demographic and psychographic bases are given in Table 5.8 and
Table 5.9 respectively.
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Table 5.9 The Top Five Discriminating Variables Between
Clusters according to Demographics






-15.530Received M.B.B.S. from United Kingdom
-14.720Received M.B.B.S. from Hong Kong
-10.880Received M.B.B.S. from Australia
Third party payment as percentage of monthly
8.702income
8.280Number of patient files on hand
8.191Cash payment as percentage of monthly income
MEDICAL INFORMATION SEEKERS and EFFICIENCY SEEKERS
CoefficientVariable
5.045Received M.B.B.S. from United Kingdom
3.587Received M.B.B.S. from Hong Kong









Table 5.9 The Top Five Discriminating Variables Between
Clusters according to Demographics (continued)






-11.780Received M.B.B.S. from United Kingdom
9.488Age
-8.875Received M.B.B.S. from Hong Kong
-7.288Received M.B.B.S. from Canada
-5.322Years in private practice
-5.214Total number of office
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Table 5.10 The Top Five Discriminating Variables Between
Clusters according to Psychographics
MEDICAL INFORMATION SEEKERS and PRAGMATISTS
CoefficientVariable
4.388Favour standardization of the inactive period
Physician-patient relationship will stay the
same after a computer is brought into the
-3.697doctor's office
-3.636Computer has disadvantages
Hold no opinion o.n the standardization of medical
8.746notations
Patient record should not be discarded, and
therefore there is no need for a standardized
2.537inactive period
2.436Oppose standardization of medical notations
Physician-patient relationship will decrease
after a computer is brought into the
-2.420doctor's office
Will accept any improvement in the organization
1.717of the-practice as long as there is no expense
(continued)
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Table 5.10 The Top Five Discriminating Variables Between
Clusters according to Psychographics (continued)
MEDICAL INFORMATION SEEKERS and EFFICIENCY SEEKERS
Variable Coefficient
Effectiveness of a computer system in handling
financial tasks 1.885
A lifetime medical record which will follow
the patient is not feasible in Hong Kong 1.146
Favour standardization of medical notations 1.105
Enjoy conversation on medico-computer topics 1.067
Effectiveness of a manual system in handling
financial tasks 1.033
Physician-patient relationship will stay the
same after a computer is brought into the
doctor's office 0.940
PRAGMATISTS and EFFICIENCY SEEKERS
Variable Coefficient
Hold no opinion on the standardization of medical
notations 7.334
7.115Favour standardization of-the inactive period
-6.036Computer has disadvantages
Physician-patient relationship will decrease
after a computer is brought into the
-5.050doctor's office
Patient record should not be discarded, and
therefore there is no need for a standardized
inactive period 4.591
Oppose standardization of medical notations 4.367
Physician-patient relationship will stay the
same after a computer is brought into the
doctor's office 4.191




6.1. Recommendations to Computer Vendors
6.1.1. Potential customers
According to our research findings, 85% of the private
practitioners have not computerized their operations yet. When
projected to the entire population (private practitioners), the
potential market size is estimated to be approximately
85% x 28601= 2430 physicians
Setting a marketing goal of just a few percent of this untapped
market would. result in a million-dollar revenue! In fact, about 22%
of them (556 physicians) have already expressed positive buying
tendencies (refer to Section 4.2.2.).
1 See Section 2.2.
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Our research findings have provided some insights of locating
the customers with a higher likelihood to adopt computers in their
practices. Recall the main discriminating factors between users and
non-users given in Section 4.3.2. Namely, a user is likely to
(a) be younger
(b) have a smaller percentage of cash settlements from customer
each month
(c) be more optimistic on computerizing their operations
(d) think that computers are more effective in administrative
functions
(e) seek efficiency
(f) be more concerned about reducing the number of staffs and
physical space.`
According to these factors, if a potential customer is found to have
a user's characteristics,, then he/she has a higher likelihood of
becoming a computer user.
6.1.2. Understanding the preferences of the targeted physicians
In the questionnaire, we listed 22 benefits of using a computer
in the doctor's office and the respondents were asked to rate each
benefit according to their perceived importance on a six-point
scale. The scores for each benefit were summed across the
respondents and mean ratings were calculated (see Table 6.1).
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Table 6.1 Mean Importance Ratings of 22 Benefits
Mean RatingBenefit
4.49Quick reference to drug idiosyncrasies
Facilitate diagnostic treatment, correlation,
epidemiologic studies, clinical
research, and so on. 4.46
Greater availability of data 4.46
4.18Better pharmacy/dispensary control
Work done faster 4.08
Improve efficiency 4.00
Save physician's time 4.00
Save physical space 3.95
Increase volume capacity 3.84
Better accuracy and legibility of data 3.84
Improve quality of patient care 3.76
Save clerical time 3.71
Improve control of accounts 3.55
Greater data security 3.50
Decrease doctor's administrative task 3.50
Support diagnosis and therapy 3.18
Reduce cost 2.97
Increase patient throughput 2.97
2.84Increase prestige
Increase revenue 2.73
Improve cash flow 2.52
Reduce number of staff 2.49
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From these results we can see that the most important benefits
the respondents sought lay mainly in establishing a large database to
handle complex information such as drug idiosyncrasies, diagnostic-
treatment correlation and so on. Therefore, in order to successfully
develop software for these private practitioners, computer vendors
should take into account these desired benefits. Meeting these bene-
fits will answer most of the customers' needs, and thus will have a
greater chance to succeed in developing suitable software catered for
this market.
Also, the software should be user friendly and easy to operate
since most of the end-users are not trained in computers but are
expected to operate the system after a brief introduction.
6.1.3. Market Implications of the Benefit Segmentation
From the segmentation study done in Chapter 5, it is clear that
the private practitioners in Hong Kong comprise a heterogeneous popu-
lation and that there does not exist an average doctor. The market
segments identified, namely (a) the Medical Information Seekers, (b)'
the Pragmatists, and (c) the Efficiency Seekers, are particularly
useful because it. not only enables a computer vendor to locate the.
benefit segment which is seeking exactly the kinds of satisfaction
that his brand can offer better than any other brand but also allows
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him to understand the kinds of segment that exist in his market such
that new product opportunities can be revealed or particularly
effective ways of positioning the product can be drawn.
If a' vendor is to communicate to the Medical Information
Seekers, he should stress that automation can make the storage and
retrieval of complex medical information simple. Since 42% of this
group of doctors opposed standardizing the format for taking medical
history, the medical software must be flexible enough to cater for an
individual's specific preferences toward the layout of medical
records. Furthermore, the Medical Information Seekers have expressed
their concern on the decrease of rapport with their patients if a
computer is to be installed in their offices. The vendor should not
overlook this factor during the course of selling to these doctors.
The Pragmatists, on the other hand, are a group of relatively
conservative doctors. Therefore, the tonality of the advertisement
copy, if there is to be any, should be more serious, should have a
fairly intensive depth-of-sell and perhaps the setting should focus
on demonstration rather than the product itself. As the Pragmatists
value the tangible outcomes of computerization, the vendor should,
emphasize the ways in which a computer can help the doctors to save
physical space, improve control and increase volume capacity.
The Efficiency Seekers, who have a higher chance of being
computer hobbyists and computer users, seemed to be the ideal market
segment for computer vendors. Apart from earning the hightest
average, income (approximately HK$1,000,000 per annum), the doctors in
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this group are younger, which can mean that they are more receptive
to new products or technologies, and are more interested in compu-
ters. Furthermore, most Efficiency Seekers have a relatively smaller
number (less than 5,000) of patient files on hand and this makes the
conversion from a manual system to an electronic system much easier
than the other two groups. In selling to these doctors, the vendor
should pinpoint the effectiveness of the computer in helping them to
cope with their heavy work load, and should make apparent the
increase in operational efficiency. One thing to bear in mind, how-
ever, is that doctors in this group are not likely to be opinion
leaders and thus the vendor might want to use an authority or peer
appeal in the advertisement copy.
6.1.4. Potential difficulties in marketing to doctors
There are several foreseeable difficulties in developing this
market:
(a) This is a market which is just beginning to be developed, there-
fore, a great part of the marketing effort needs to be spent on
customer education.
(b) Private practitioners are busy. It is very hard to get access
to them and turn their attention to the business aspect of their
practices since they are always preoccupied with the medical
aspect.
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(c) The selling effort must be directed to all members of the
office, not just the physician himself. Since the medical staff
are new to the use of computers, a great effort is needed to
educate them to accept as well as to operate the computer.
(d) The problem of after-sales support is most significant. Even
though the staff can be trained to handle routine functions,•the
problems with the computer must be handled in a timely manner by
someone with much more extensive training, usually technical
personnels from the computer vendors company.
6.1.5. Suggestions to successfully market computers to doctors
Since most doctors are quite concerned about the reliability
of computers (see chapter,4), the following suggestions are directed
towards building confidence about the vendor's reliability, and to
overcome the difficulties mentioned in the previous section:
(a) The salesmen .ideally should have easy access to the physicians
personally and be able to communicate with them as one
professional to another. Moreover, they should relate well to
the office staff as well as the physician-himself.
(b) The salesmen should understand the product, the requirements
and concerns of the physicians, and be able to demonstrate the
system effectively.
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(c) As mentioned previously, the system product must be applicable
to the doctor's office, and must be developed with the user in
mind, that is, ease of training, simplicity of operating, and
comprehensive users guide.
(d) The significant support problems which will be encountered must
be recognized and the continuing support maintenance fee must
be priced, appropriately.
(e) A hardware repair team must be always available to answer
operational questions as well as to repair in a timely manner.
6.2. Recommendations to Physicians
As mentioned before, preliminary system analysis is most impor-
tant when setting up an appropriate computer system. Here are some
precautions that physicians who are serious about computer•.izing
their practices should consider.
6.2.1. Analysis of physician's practice and environment
Several questions must be answered:
(a) What are the current procedures used in the practice?
(b) What are the physical needs of the facility?
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(c) What goals are the physician trying to achieve and what
current strategies does he have now for accomplishing these
goals?
Any goal that a computer is expected to meet must be identified
clearly and specifically. Also, the set of goals must be reasonable.
Expecting a small office computer to make sophisticated clinical
judgements is clearly not appropriate. Bear in mind that automation
may be viewed as one of several potential strategies for fulfilling
some of the goals. Only when this is shown to be superior to other
alternatives should automation be chosen.
For the non-users who thought that they did not need to
computerize their practices, we suggest them to review their current
procedures again and answer the above questions.
6..2.2. Get people involved in the process
Since the office staff are the ones who will be using the sys-
tem, it is important to involve them in the selection process. They
are more likely to accept the computer if they have participated in
the decision making, rather than having the decision arbitrarily
imposed on them.* Since most of the practices are quite small
(averaging 3 to 4 staff), we expect that it should not be difficult
to get all staff involved. Nevertheless, none of the users in out
study mentioned nurses as being involved in choosing the computer
currently in use.
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Another suggestion is that third party consultants can usually
be hired to take the pain out of computer purchase. Although a
consultant's services will be costly, the physician can save a great
deal of time and effort, and benefits from purchasing an appropriate
system will ultimately make the consultant's fee cost-effective.
From our research, we found that two of the users (33.3%) purchased
their systems with the assistance from computer consultants, showing
that this practice is quite popular in Hong Kong.
6.2.3. Planning for the computer acquisition
Major issues to be addressed as part of the planning and design
process are:
(a) Facility preparation. What needs to be done so that the compu-
ter can. be used. For example, space, technical accessories,
power supply, air conditioning, etc.
(b) Data initiation. This involves transferring data into the new
computer. Questions such.as who will transfer the data and how'
the transfer will mesh into office operations need to be
answered.
(c) Personnel requirements. Introduction of a .computer necessitates
familiarizing and educating the personnel involved in the new
system. Also, work tasks might be modified and redistributed to
have people operating the new computer system.
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(d) Cost. There is an initial set-up cost, plus additional labour
cost during the conversion period to transfer data from the old
system to the new system.
(e) Data security. This comprises the reliability of the proper.
functioning of the computer and privacy of the information it
stores. How will office operations continue if the computer is
down? Will the information be easily erased or lost? Who will
have access to the stored information?
6.2.4. Choosing the software
Once the desired functions and applications have been identi-
fied, the next step is to find software that will perform these
functions. Reasons for choosing a particular software include the
ease of programming, support by the supplier, its availability on
other hardware, and the suitability of the existing applications..
Another important aspect is the documentation. There should be
a primer to introduce the system to the-novice user and a separate
reference manual for the more experienced user. This together with
the ease of programming becomes very important, as most physicians:
will need to have these off-the-shelf software packages modified to
match the needs of their practices.
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Furthermore, we found that most doctors were worried about the
effects of power failures on the normal functioning of the computers,
or about the accidental erasure of the-medical records (see Chapter
4). Since these medical records contain invaluable data, it is
better to have a software that facilitates backup of these records.
One important criterion, therefore, is the automatic backup
capability of the software under consideration.
When examining software, insist on a demonstration of the
software in action, and make sure every function you want to have is
present. If the software has been on the market for some time, find
out how well it is supported by the vendor after the sale.
6.2.5. Choosing the hardware
Now that the programs that best satisfy the practice's needs
have been found, the search can begin for appropriate hardware.
Obviously, the first criterion for hardware is that it be capable of
running the desired software. A safe approach is to see the exact
combination of processor, memory, and mass storage that is under.
consideration actually running the desired software. Usually, the
requirements of the software and the size of the practice determiner
the hardware capacity needed. In addition, the hardware should have
room for expansion past the configuration initially purchased.
Another essential consideration is the reliability of the
machine and maintenance after purchase. The physician must realize
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that low-cost hobby market equipment is developed as luxury for a
nonprofessional environment rather than as a. tool for continuous
support of a business. High reliability of such machines should not
be assumed.
It was clear from our findings that one. of the physicians'
major concerns is the reliability of the computer. Frequent break-
down (due to hardware failure) will cause not only interruptions of
daily practice procedures, but also potential loss of valuable
patient medical information. Therefore, the physician should pur-
chase a better quality machine preferably with a maintenance contract
that covers costs of repairing (if it breaks down) and preventive
maintenance services that test his hardware periodically to detect
incipient problems.
6.3. Recommendation for Future Research
If a similar study is to be conducted in the future, the
researcher may find the following suggestions useful.
6.3.1. Sampling frame
The directory used in this research, although published in
September, 1985, contained information that are out-of-date and
incomplete. We therefore suggest the use of the list of registered
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doctors published in the Hong Kong Government Gazette Special Supple-
ment No. 4 released in May of each year. Despite the list's lack of
practice data (which can generate waste), its data are up-to-date and
more representative.
6.3.2. Response rate
The response rate from private practitioners were low for our
research (27.2%). This indicated the inadequacy of the techniques we
have used to increase the return rate, and some other techniques may
have to be used in future studies.
6.3.4. Questionnaire Design
Recall, that our questionnaire has two versions. T-tests were
performed on the responses from'these two versions and we found that





(d) Enjoy conversation on medico-computer topics
(Section IV Question 5 Item E)
(e) Computer hobbyist (Section 1 Question 6)
Researchers who want to use the above questions might have to reword
or revise these questions.
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6.3.5. Questions
There are several changes we would like to make if we are to
conduct a similar research again:
(a) A question eliciting information on the type of person operating
the computer should be inserted in Section II'
(b) Improve efficiency and Work done faster seemed to be
indifferent to the doctors. Hence, either one can be deleted
from the lists of benefits
(c) The marital status of the doctors was found to be meaningless in
the context of our research and should be deleted from Section
V•
(d) The question How many children do you have? in Section V
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THE CHINESE UNIVERSITY OF HONG KONG 香 港 中 文 大 學
TELEGRAM• SINOVERSITYSHATIN• NT• HONGKONG• TEL. 0-6352111 香 港 新 界 沙 山 · 電 話 ： ○ · 六 三 五 二 一 壹 一TELEX• 50301 CUHK HX
TEL. 0-6352783工 商 管 理 學 院 碩 士 課 程 部
MBADivision
Faculty of Business Administration
學 生 專 題 研 究 用 箋
Student Research Projects
February 21, 1986
In recent years, computers have gained wide usage for almost every type of offices
and businesses. In an attempt to understand the degree of receptiveness'of compu-
ters by private practitioners in Hong Kong, a research is conducted to assess the
situation realistically.
A part of this research requires a survey on private practitioners to understand
their opinions toward computer application in the doctor's office. You have been
selected to take part in our study and are cordially invited to complete the enclo-
sed questionnaire. The questionnaire is easy to fill out and will take you no
more than 15 minutes. Your cooperation in completing the questionnaire is crucial
for the success of this research.
Responses to this questionnaire will be kept in strict confidence and anonymity.
Your are requested not to reveal your identity when completing the questionnaire.
If you are not a private practitioner, kindly indicate so in Question 1 of Section
I and return only that page (page 1) to us. You need not fill out the rest of the
questionnaire.
After you have completed the questionnaire, please return it to us by Friday,
February 28, 1986 using the business reply envelope enclosed.
If you would like to have a summary of our findings, please fill in the enclosed
request sheet and mail it back to us. You may want to return the request sheet
and the questionnaire separately in order to remain anonymous.
Should you have queries concerning our. research, please feel free to contact
Aegidia Wong at 0-610141/4 ext. 910 or Polly Yuen at 0-4975218, or our supervisor
Dr. Danny Wong, Lecturer, MBA Division, at 0-6352732.
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3. Summary request sheet
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香 港 中 文 大 學THE CHINESE UNIVERSITY OF HONG KONG
TELEGRAM• SINOVERSITY
香 港 新 界 沙 田 · 電 話 ： ○ · 六 三 五 二 一 壹 一SHATIN• NT• HONGKONG- TEL. 0-6352111 TELEX• 50301 CUHK HX
TEL. 0-6352783
工 商 管 理 學 院 碩 士 課 程 部
MBADivision
Faculty of Business Administration
學 生 專 題 研 究 用 箋
Student Research Projects March 13, 1986
In recent years, computers have gained wide usage for almost every aspect of medi-
cal practice. In an attempt to understand physicians' opinions toward computer
application in the doctor's office in Hong Kong, a research is conducted to assess
the situation realistically. Apart from being a partial fulfillment toward our
degree requirement, the result of this research will be presented in an exhibition
organised by the Hong Kong College of General Practitioners in 1987.
You have been selected to take part in our study and are cordially invited to com-
plete the enclosed questionnaire. The questionnaire is easy to fill out and will
take you no more than 15 minutes. Your cooperation is crucial for the success of
this research.
Responses to this questionnaire will be kept in strict confidence and anonymity.
Your are requested not to reveal your identity when completing the questionnaire.
If you are not in private practice at present -- either you are not a private
practitioner or you are a retired private practitioner -- kindly indicate so in
Question 1 of Section I. You need not fill out the rest of the questionnaire.
After you have completed the questionnaire, please return it to us by Wednesday
March 19, 1986 using the business reply envelope provided.
If you like to have a summary of our findings, please fill in the enclosed request
sheet and mail it back to us. You may want to return the request sheet and the
questionnaire separately in order to remain anonymous.
Should you have queries concerning our research, please feel free to contact
Aegidia Wong at 0-610141/4 ext. 910 or Polly Yuen at 0-4975218, or our supervisor,
Dr. Danny Won4. Lecturer, MBA Division, at 0-6352732.





2. Business reply envelope
3. Summary request sheet
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THE CHINESE UNIVERSITY OF HONG KONG 香 港 中 文 大 學
TELEGRAM• SINOVERSITY
香 港 新 界 沙 田 · 電 話 ： ○ · 六 三 五 二 一 壹 一SHATIN• NT• HONG KONG• TEL. 0-635211 TELEX• 50301 CUHK HX
TEL. 0-6352783工 商 管 理 學 院 碩 士 課 程 部
MBADivision
Faculty of Business Administration
學 生 專 題 研 究 用 箋
Student Research Projects
March 19, 1986
R E M I N D E R
Last week, you were invited to participate in a research concerning the use
of computer in private practice. If you have already returned the completed
Questionnaire, please ignore this letter.
If, for some reasons, you have not already done so, allow us to invite you
again to participate in this study. Your cooperation in completing the
questionnaire is crucial for the success of this research.
For your convenience, enclosed is a set of survey materials identical to the
ones we have sent you earlier. We would be most grateful if you can return






2. Business reply envelope
3. Summary request sheet
1No.
RESEARCHONTHEUSEOF COMPUTERBY PRIVATEPRACTITIONERSIN HONGKONG
SECTIONI. General Information
1. Are you in private practice at present? YES NO (STOP. Please return using the business
reply envelope provided)
2. Whichoneof the followingstatementsbestdescribesyourpractice?Pleasei the appropiatebox. the appropiate box.




3. Are you or are you not involved in primary care of someform? Involved Not involved
4. (a) It has been suggested that there be a standardized set of short forms or notations for medical terms. Do
you favour or opposethis suggestion?
Favour Oppose No opinion
(b) Howstrongly do you feel about your choice in Question 4(a)? On a scale of 1="Moderately" to 6="Very
strongly." circle the numberthat best describes your feeling.
MODERATELY VERYSTRONGLY
1 2 3 4 5 6
5. (a) It has also been suggested that there be a standardized format for taking medical history. Do you favour
or oppose this suggestion?
Favour Oppose No opinion
(b) Howstrongly do you feel about your choice in question 5(a)? On a scale of 1="Moderately" to 6="Very
strongly", circle the numberthat best describes your feeling.
MODERATELY VERYSTRONGLY
1 2 3 4 5 6
6. Are you a computer hobbyist? YES NO
7. Are you using a computer in your practice at present?
YES (continue on SECTIONII Page 2)
NO (skip to SECTIONIII on Page 4)
ENDOF SECTIONI
2
SECTIONII. ComputerApplications in Your Practice
work station(s)1. Howmanywork stations or terminals are there in your practice?
2. Can your computer run software madefor IBM or APPLEcomputers, that is, is it IBM or APPLEcompatible? If




It is not compatible with computersmadeby other manufacturers
Other (specify)




4. During which year was the computer system installed in your clinic? 1 9








Memberof your immediate family Others (specify)
7. Whenyou bought the selected computer system. did you spend sometime or no time on (a) analysing your office
operation (system analysis) before you review alternate solutions, (b) review of alternate computer systems,
and (c further olannina? Please V the appropiate box.
SPENTSPENT
DON'TKNO'NOTIMESOMETIME
(a) Systemanalysis prior to review of
alternate solutions
(b) Reviewof alternate computersystems
(c) Planning after systemselection























9. For the adopted applications in your clinic, do you use software or programs made specifically for your
practice (custom-built), ready-made software modified to suit your practice, or unmodified software? If you
do, please indicate whether it is/they are supplied by vendor or developed by programmeryou hired, that is,
developed in house.




10. What would you do differently if you are now. with the benefit of hindsight, to go through the process of
selecting a system for the samepurpose as before? Please put downN0 if you would makeno changes.
ENDOF SECTIONII
Pteaee go to SECTIONIV on Page 5
4
SECTIONIII. If You Are Not Using Computerin Your Office
1. In your opinion, what aspects of your practice will a computersystem be most helpful?
2. Do you personally think that your practice need be computerized?
YES
NO(skip to SECTIONIV on page 5)




4. If there is a computer on the market that suits your criteria stated above, how likely are you to buy such a
system? On a scale of 1=Definitely will not buy to 6=Definitely will buy, circle the number that best
describes your feeling.
DEFINITELYWILLNOTBUY DEFINITELYWILLBUY
I 2 3 4 5 6
-- END OF SECTION III--







SECTIONIV. The Physician and the Computer
1. Here are somebenefits of using a computer in the physician's office. Howimportant or unimportant are these
benefits to you if you are to purchase a computer system for your office? On a scale of 1=Very unimportant
to 6=Very important, circle the numberthat best describes your feeling.
VERYVERY
IMPORTANTUNIMPORTANT
1 2 3 4 5 6(a) Improve efficiency
1 2 3 4 5 6(b) Greater data security.........
1 2 3 4 5 6(c) Save physician's time
1 2 3 4 5 6(d) Increase volume capacity.......
1 2 3 4 5 6(e) Improve cash flow
1 2 3 4 5 6(f) Greater availability of information
1 2 3 4 5 6(g) Workdone faster
1 2 3 4 5 6(h) Save physical space..........
(i) Improve control of accounts 1 2 3 4 5 6
(j) Increase revenue......... 1 2 3 4 5 6
(k) Improve quality of patient care 1 2 3 4 5 6
1 2 3 4 5 6(1) Reduce cost..............
(m) Increase of patients' throughput 1 2 3 4 5 6
(n) Decrease doctor's administrative task 1 2 3 4 5 6
(o) Support diagnosis and therapy 1 2 3 4 5 6
(p) Better accuracy or legibility of data 1 2 3 4 5 6
(q) Reducenumberof staff 1 2 3 4 5 6
(r) Increase prdstige........... 1 2 3 4 5 6
(s) Facilitate diagnostic-treatment correlation
epidemiologic studies, clinical research,
and so.on 1 2 3 4 5 6
(t) Save clerical time......... 1 2 3 4 5 6
(u) Better pharmacy/dispensarycontrol 1 2 3 4 5 6
(v) Quick reference to drug idiosyncracies 1 2 3 4 5 6
Others (specify):
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
67 (al nn vnu feel that there are disadvantages associatea witn using a computerTor the uuLLuvb ui„ Le:
YES NO (skip to question 3)
(b) Whatare the disadvantages?
3. Supposeyou have 5 ten-cent coins. Divide these coins between a computer system and a manual system according
to their effectiveness in handling each of the following tasks (a to c), giving morecoins to the system which
you feel is moreeffective-- possible combinations are [0 5], [1 4], [2 3], [3 2], [4 1], and [5 0].
MANUALCOMPUTER
SYSTEMSYSTEM
(a) Financial applications (such as billing, accounts
receivable, and third-party paymentclaims)
(b) Administrative applications (such as utilization
reports, patient scheduling and recall)
(c) Medical applications (such as encounter summaries,
collection and reporting of test results, and drug-
interaction monitoring)
4. (a) Do you expect the' physician-patient relationship to increase, decrease or stay the sameaster you nave




(b) How strongly do you feel about your choice in Question 4(a)? On a scale of i Moaerateiy too ver
strongly, circle the numberthat best describes your feeling.
VERYSTRONGLYMODERATELY
1 2 3. 4 5 6
5. Place a" V "in one of the boxes-- definitely agree, agree, somewhatagree, somewhatdisagree, disagree
definitely disagree-- according to howyou feel about each of the following statements.
DEFINITELYSOMEWHATSOMEWHATDEFINITELY
AGREEDISAGREEDISAGREEDISAGREEAGREEAGREE
(a) I will accept any improvementin
the organization of mypractice
as long as there is no expense
(b) A lifetime medical record which
will follow the patient is not
feasible in HongKong
(c) Computerswill infringe on my
role as chief architect of the
patient's management
(d) My friends always ask mefor advice
(e) I enjoy conversation on medico-
computertopics
ENDOF SECTIONIV
PLeaeecontinue on the next page
7
SECTIONV. BackgroundInformation
1. (a) Are you in solo, partnership or group practice?




physicians(b) Howmanyphysicians are there in your partnership/group (excluding yourself)?
PLEASEREFERTO YOURGROUP/PARTNERSHIPIN ANSWERINGQUESTIONSHEREAFTER
2. How long have you been in private practice? Round up to the nearest number of years,=1 that is, .2 months
year, 3 years 8 months=4 years, etc.
'year(s)
YES NO (skip to Question 4)3. (a) Do you consult in more than one office?
(b) If yes, how many? offices
PLEASEREFERTO ALL YOUROFFICESIN ANSWERINGQUESTIONSHEREAFTER




5. On a total of 100%, what percentage of patients settle their paymentsmonthly by cash, credit and third party





.Total: 1 0 0%
6. Please estimate the numberof patient files on your record. Less than files
7. (a) Somepractitioners discard a patients' record after a certain period of time has elasped since iris/ her
last visit, that is, after his/her record has been inactive for a while. Do you discard inactive records?
YES
NO(skip to Question 8)
(b) In your practice, howlong must a record be inactive before it is discarded? years
%
%
88. It has been suggested that there be a practice standard regarding the inactive period, which of the following
statements best describes your feeling? Please- -the appropiate box.
Patient records should not be discarded and therefore there is no need for a practice
standard
] Favour. The inactive period should be years
Inactive records should be discarded but there is no need for a practice standard
9. Please estimate the average numberof patients seen daily? patients/day
HK$ Cannotbe disclosed10. Whatis the minimumcharge for a consultation?






1912. Whatyear were you born in?
MALEFEMALE13. Whatis your gender?




15. Howmanychildren do you have? Please put down0 (zero) for none. child(ren)
16. Are you the person whosenameappeared on the brownenvelope containing this questionnaire?
YES NO
THE ENO
Thank you for filling in this questionnaire.
Pteaee put the completedqueetionnaAeinto the bubinebdnepty envelope pnov,i.aec
and ma.it it at youit eakUeet convenience.
1No.
RESEARCHONTHEUSEOF COMPUTERBY PRIVATEPRACTITIONERSIN HONGKONG
SECTIONI. General Information
1. Are you in private practice at present? YES NO (STOP. Please return this questionnaire
using the business reply envelope provided)
2. Which one of the following statements best describes your practice? Please the appropiate box.




3. Are you or are you not involved in primary care of someform? Not involved Involved
4. (a) It has been suggested that there be a standardized set of short forms or notations for medical terms. Do
you opposeor favour this suggestion?
Oppose Favour No opinion
(b) How strongly do you feel about your choice in Question 4(a)? On a scare of 6="Very strongly" to
1="Moderately", circle the numberthat best describes your feeling.
VERYSTRONGLY MODERATEL
6 5 4 3 2 1
5. (a) It has also been suggested that there be a standardized format for taking medical history. Do you oppose
or favour this suggestion?
Oppose Favour No opinion
(b) How strongly do you feel about your choice in Question 5(a)? On a scale of 6="Very strongly" to
1="Moderately", circle the numberthat best describes your feeling.
VERYSTRONGLY MODERATELY
6 5 4 3 2 1
6. Are you a computer hobbyist? NO YES
7. Are you using a computer in your practice at present?
NO (skip to SECTIONIII on Page 4)
YES (continue on SECTIONII Page 2)
ENDOF SECTIONI
2
SECTIONII. ComputerApplications in Your Practice
work station(s)1. Howmanywork stations or terminals are there in your practice?
2. Can your computer run software madefor IBM or APPLEcomputers, that is, is,it IBM or APPLEcompatible? If




It is not compatible with computersmadeby other manufacturers
Other (specify)




194. During which year was the computersystem installed in your clinic?




6. Which of the following people took part in choosing the computer system you are now using? Please the
appropiate answer(s).
Nurse Accountant
Office managerMemberof your immediate family
Others (specify)Other physician
7. Whenyou bought the selected computer system, did you spend no time or sometime on (a) analysing your office
operation (system analysis) before you review alternate solutions, (b) review of alternate computer systems,
and (c) further planning? Please ,V/ the appropiate box.
SPENT SPENT
NOTIME DON'TKNOWSOMETIME
(a) Systemanalysis prior to review of
alternate solutions
(b) Reviewof alternate computersystems
(c) Planning after systemselection
38. What are the applications not in use or in use at present by your practice? Please V the appropiate box.
NOT






(d) Accountspayable(e) General ledger














9. For the adopted applications in your clinic, do you use software or programs made specifically for your
practice (custom-built), ready-made software modified to suit your practice, or unmodified software? If you
do, please indicate whether it is/they are developed by programmeryou hired, that is, developed in house, orsupplied by vendor.




10. What would you do differently if you are now, with the benefit of hindsight, to go through the process of
selecting a system for the samepurpose as before? Please put downN0 if you would makeno changes.
ENOOF SECTIONII
Pteaee go to SECTIONIV on Page 5
SECTIONIII. If You Are Not Using Computerin Your Office






2. Do you personally think that your practice need be computerized?
NO(skip to SECTIONIV on page 5)
YES




4. If there is a computer on the market that suits your criteria stated above, how likely are you to buy such a
system? On a scale of 6=Definitely will buy to 1=Definitely will not buy, circle the number that best
describes your feeling.
DEFINITELYWILLBUY DEFINITELYWILLNOTBUY
6 5 -4 3 2 1
ENDOF SECTIONIII
Pteaee continue on the next page
5
SECTIONIV. The Physician and the computer
1. Here are somebenefits of using a computer in the physician's office. Howimportant or unimportant are these
benefits to you if you are to purchase a computer system for your office? On a scale of 6=Very important to
1=Very unimportant. circle the numberthat best describes your feeling.
VERY VERY
IMPORTANT UNIMPORTANT
(a) Improve efficiency 6 5 4 3 2 1
(b) Greater data security.......... 6 5 4 3 2 1
(c) Save physician's time 6 5 4 3 2 1
(d) Increase volume capacity........ 6 5 4 3 2 1
(e) Improve cash flow 6 5 4 3 2 1
(f) Greater availability of information.. 6 5 4 3 2 1
(g) Workdone faster 6 5 4 3 2 1
(h) Save physical space........... 6 5 4 3 2 1
(i) Improve control of accounts 6 5 4 3 2 1
(j) Increase revenue............ 6 .5 4 3 2 1
(k) Improve quality of patient care 6 5 4 3 2 1
(1) Reduce cost............... 6 5 4 3 2 1
(m) Increase of patients' throughput 6 5 4 3 2 1
(n) Decrease doctor's administrative task.. 6 5 4 3 2 1
(o) Support diagnosis and therapy 6 5 4 3 2 1
(p) Better accuracy or legibility of data.. 6 5 4 3 .2 1
(q) Reducenumberof staff. 6 5 4 3 2 1
(r) Increase prestige............ 6 5 4 3 2 1
(s) Facilitate diagnostic-treatment correlation,
epidemiologic studies, clinical research,
and so on 6 5 4 3 2 1
M Save clerical time.......... 6 5 4 3 2 1
6 5 4 3 2 °1(u) Better pharmacy/dispensarycontrol
(v) Quick reference to drug idiosyncracies 6 5 4 3 2 1
Others (specify):
6. 5 4 3 2 1
6 5• 4 3 2 1
6 5 4 3 2 1
62. (a) Do you feel that there are disadvantages associated with using a computer for the doctor's office?
NO (skip to Question 3) YES
(b) What are the disadvantages?
3. Suppose you have 5 ten-cent coins. Divide these coins between a manual system and a computer system according
to their effectiveness in handling each of the following-tasks (a to c), giving more coins to the system which
you feel is more effective-- possible combinations are [5 01. [4 11, [3 2], [2 31, [1 4], and [0 51.
MANUAL COMPUTER
SYSTEM SYSTEM
(a) Medical applications (such as encounter summaries,
collection and reporting of test results, and drug-
interaction monitoring)
(b) Financial applications (such as billing, accounts
receivable. and third-party paymentclaims)
(c) Administrative applications (such as utilizatior
reports, patient scheduling and recall)




(b) How strongly do you feel about your choice in Question 4(a)? On a scale of 6=Very strongly to
1=Moderately circle the number that best describes your feeling.
VERYSTRONGLY MODERATELY
6 5 4 3 2 1
5. Place a in one of the boxes-- definitely disagree, disagree, somewhat disagree, somewhat agree, agree,
definitely agree-- according to how you feel about each of the following statements.
DEFINITELI SOMEWHATSOMEWHAT DEFINITELYDISAGREE DISAGREE DISAGREE AGREE AGREI AGREE
(a) I will accept any improvementin
the organization of my practice
as long as there is no expense
(b) A lifetime medical record which
will follow the patient is not
feasible in HongKong
(c) Computerswill infringe on my
role as chief architect of the
patient's management
(d) My friends always ask mefor advicE
(e) I enjoy conversation on medico-
computer topics
ENOOF SECTIONIV
PLeaae continue on the next page
7
SECTIONV. Background informatic
1. (a) Are you in solo, partnership or group practice?




- physicians(b) Howmanyphysicians are there in your partnership/group (excluding yourself)?
PLEASEREFERTO YOURGROUP/PARTNERSHIPIN ANSWERINGQUESTIONSHEREAFTER
2. How long have you been in private practice? Round up to the nearest number of years, =1that is, 2 months
Year. 3 Years 8 months= 4 years, etc.
- year(s)
NO(skip to Question 4)3. (a) Do you consult in more than one office? YES
(b) If yes, howmany? offices
PLEASEREFERTO ALL YOUROFFICESIN ANSWERINGQUESTIONSHEREAFTER




5. On a total of 100%, what percentage of patients settle their payments monthly by third party payment (such as





Total: 1 0 0 1
6. Please estimate the number of patient files on your record. filesLess that
7. (a) Somepractitioners discard a patients' record after a certain period of time has elasped since his/ her
last visit, that is, after his/her record has been inactive for a while. Do you discard inactive records?
NO (skip to Question 8)
YES
(b) In your practice, how long must a record be inactive before it is discarded? years
8
8. It has been suggested that there be a practice standard regarding the inactive period, which of the toiiowing
statements best describes your feeling? Please s/ the appropiate box.
Favour. The inactive period should be years
tnactive records should be discarded but there is no need for a practice standard
Patient records should not be discarded and therefore there is no neea for a practice
standard
patients/day9. Please estimate the average numberof patients seen daily?
Cannotbe disclosedHK$10. Whatis the minimumcharge for a consultation?
11. Wheredid you obtain your M.B.B.S. or equivalent degree? If you have more than one basic degree, refer to the
mostrecent one.
CanadaUnited KingdomHongKong IndiaTaiwan, R.O.C.Australia China, P.R.C.U.S.A.NewZealand Other (specify)PhillipinesSingapore
1912. Whatyear were you born in?
FEMALEMALE13. Whatis your gender?




child(ren)15. Howmanychildren do you have? Please put down0 (zero) for none.
• 16. Are you the person whosenameappeared on the brownenvelope containing this questionnaire?
YESNO
THE END
Thank you for filling in this questionnaire.
pteaee put the comptetedque6t4onna,iheinto .the bu64.ne6enepcyenvecopepnov,.aea





Faculty of Business Administration
The Chinese University of Hong Kong
Shatin, New Territories
I am interested in your research. Please send me a summary of your survey
findings. My name and address are as follows:








Total1 2 3 4 5 6
30 1 1 0 0 1Oppose
293. 5 4 8 3 6Favour









Total1 2 3 4 5 6
Oppose 1 1 4 2 3 2 13
Favour 3 2 10 6 2 2 25




Variables That Differ In Mean Values For Users and Non-Users
Standard
VariancesDeviationMean Prob >/t/Variable









Computer will improve efficiency
Equal 0.06451.6740Non-User 3.8125
0.9832User 5.1667




Computer will infringe on the
physician's role as. chief






Variables That Differ In Mean Values For Users and Non-Users
(Continued)
Standard
Mean DeviationVariable Variances Prob ITI
Amount of settlements by cash as
percent of monthly payment
0.0816EqualNon-User 78.6061 29.1697
User 54.1667 39.4229




Equal 0.0416Non-Uses 48.5429 10.9231
User 38.3333 11.2546


